In spite that mechanical ventilation (MV) has many potential side effects, MV is still the preferred initial treatment for infants with respiratory distress syndrome (RDS) and other types of respiratory distress in many neonatal centers. An alternative advantageous treatment for these infants is primary treatment with nasal continuous positive airway pressure (NCPAP), if necessary combined with surfactant treatment by a short-lasting intubation followed by extubation to NCPAP, the so-called INtubation SURfactant Extubation (INSURE) procedure. [1] [2] [3] [4] By using INSURE for RDS, MV and barotraumas can be avoided in many cases, [1] [2] [3] 5, 6 and as a result, the risk of bronchopulmonary dysplasia (BPD) may be reduced. [5] [6] [7] In a multivariate analysis comparing NCPAP with MV, BPD is simply explained by the incidence of MV. 8 There are strong indications that surfactant also has a restrictive effect on the development of BPD, although the surfactant introduction has not reduced the incidence of BPD, 9, 10 and CPAP was significantly more effective in reducing the severity of BPD compared with surfactant treatment in the Support study.
11 Thus, the incidence of BPD was very low in centers that introduced INSURE compared with centers using MV and rescue surfactant. 12 An US group reduced the incidence of chronic lung disease in infants with birth weight <1500 g by avoiding intubation in the delivery room, adoption of new pulse oximeter limits and very early use of NCPAP and surfactant, 13 and in a randomized study comparing INSURE with NCPAP, the incidence of BPD, MV and air leaks was less in the INSURE group. 7 In studies using primary MV, the incidence of BPD was lower following prophylactic surfactant than after rescue treatment with surfactant, 14 and early selective surfactant treatment reduced the combined mortality and BPD more effectively than the rescue treatment. 15 Furthermore, surfactant reduced the oxidative stress and the incidence of pneumothorax.
14 The positive effects of surfactant and INSURE are supported by animal experiments. 16, 17 In newborn lambs, it has been shown that a few large manual inflation impaired the treatment response to surfactant. 18 This supports the idea that the newborn infants should, if possible, open up their lungs themselves if necessary supported by mask-CPAP in the delivery room.
When CPAP was introduced in the early 70s, the mortality rate due to RDS was more than halved. 19, 20 This was probably due to a number of positive effects of CPAP. Used as early ventilatory support, one main aim of CPAP is to keep the lungs open, thereby avoiding potentially harmful iterated collapse and re-expansion of terminal air spaces. 21, 22 CPAP may also prevent squeezing of surfactant from the alveoli and excessive consumption. 23 The INSURE technique allows the infants to be awake and improves the possibility for mother-child attachment and for practicing the kangaroo method, which in itself improves the possibility for breast feeding. NCPAP also requires less sedation than MV and betters the possibility for nursing and observation.
In this issue of Journal of Perinatology, Ramanathan et al.
24
are publishing a randomized study with the use of a modification of the INSURE method. It includes 110 infants at <30 weeks gestation, initially treated and stabilized with NCPAP and subsequently given surfactant (Poractant alfa) combined with MV via endotracheal tube within 60 min. Once stabilized, the infants were extubated to the randomization groups NCPAP or nasal intermittent positive pressure ventilation (NIPPV). The need for MV and BPD was reduced by NIPPV compared with NCPAP, and the conclusion of the study is that the 'modified INSURE' NIPPV in the extubation phase is more effective than NCPAP in improving the infants conditions. As mentioned by the authors, 24 NIPPV has also been used with success as a primary method of initial treatment for RDS. In the actual study, 24 NCPAP was used in the initial phase and MV in an intermittent period. In the delivery room, NCPAP will in most situations be the natural choice of primary treatment. NCPAP may then be replaced with NIPPV in the neonatal intensive care unit if preferred. Another option is to continue with NCPAP and change to treatment with NIPPV if the infant develops frequent apnea or increasing respiratory insufficiency. Analgesic and sedative premedication before intubation for INSURE and in connection with MV is often related to apnea in the extubation phase, and research into the optimal medication is important. Caffeine prophylaxis is recommended. 25 Ramanathan et al. 24 speculate that the low use of antenatal steroids might have contributed to the relatively high incidence of BPD in their study population. This is quite possible but a negative effect of antenatal steroids on the development of BPD cannot be excluded. 26 The ideal treatment of RDS and prevention of BPD is not by using a surfactant, NCPAP, NIPPV or MV, but by a combination of different treatment elements; more clinical studies are needed to find the most optimal combinations suitable for different clinical
